Total dosage was calculated as 700 roentgens, a dose at least 200 roentgens beyond the 100 per cent lethal point in our system of irradiation. In biological effect, our 700 roentgens compared with 900-950 roentgens used by Congdon' in mice of the same strain from the same supplier, in that mortality in untreated mice occurred 7-10 days' post-irradiation. Doses of 900-950 roentgens as measured output by our instruments produced early death, and poor protection was achieved by marrow infusion from donors of the same strain (isologous marrow treatment). The cause of this discrepancy in 6 A. Rodent erythrocytes in the mouse Labeled rat erythrocytes given to normal mice persisted in the circulation for about three days and then rapidly and completely disappeared. Mouse blood volumes calculated from the labeled rat erythrocytes 24 hours after injection were approximately of expected theoretical values, indicat- ing no sizeable immediate loss of rat erythrocytes from the circulation. The rapid disappearance of rat erythrocytes after the third day was associated with the appearance of anti-rat erythrocyte agglutinins of variable titre in normal mice (Fig. 1) .
When labeled rat erythrocytes were injected into irradiated, isologousmarrow-treated mice, the lifespan of cells was not markedly decreased, and no demonstrable anti-rat erythrocyte agglutinins appeared in the serum. Indeed, the disappearance rate of labeled rat erythrocytes in the irradiated mouse was similar to the curve of disappearance of chromium-51 tagged isologous and homologous mouse erythrocytes and autogenous rat erythrocytes (Table 1) .
Erythrocytes from other species were tagged and similarly injected into normal mice. Human, guinea pig, rabbit, and chipmunk erythrocytes were lysed almost immediately by the normal mouse (Fig. 2) . Although some hamster erythrocytes persisted in the circulation for several days, there was a large initial loss of cells. Irradiated mice did not accept the foreign erythrocytes any better than the normal mice, except that there was possibly some prolongation of hamster erythrocyte lifespan in irradiated mice (Fig. 3) B. Studies of heterologous antisera Antisera were produced in rabbits to a number of different rodent erythrocytes or rodent sera. These antisera were then tested against a panel of appropriate rodent antigens. Agglutinations were performed by mixing equal portions of antiserum dilution in saline with 2 per cent erythrocyte suspensions in saline. Tests were interpreted grossly after two hours' incubation at 37°. Ring precipitin tests for serum antibodies were performed by overlaying saline dilutions of test serum over undiluted antiserum. Gross rings of precipitation were determined at the end of two hours.
Rabbit antisera to rat and mouse erythrocytes and to rat and mouse serum revealed marked crossing of antigenicity. Indeed, titers were approximately identical with appropriate antigens from either species. No cross reactivity was noted between rat or mouse antibodies and guinea pig or hamster antigens.
DISCUSSION
These studies simply confirm and amplify the fact that the rat and the mouse are immunologically very similar. Makinodan5 found that in order to produce antisera specific for rat red cells, the mouse must be the recipient antibody producer. Smith9 also produced specific antiplatelet serum in the same way. Our studies of heterologous antibodies again demonstrate the marked similarity of antigens in these two rodent species. This similarity is not shared with other common rodents.
Despite the fact that rat and mouse erythrocytes contain so many similar or, indeed, identical antigens, the rat erythrocyte seems to contain a good antigen in the mouse. A single injection of rat erythrocytes regularly produced antibodies in the mouse which persisted for many weeks and which resulted in accelerated destruction of rat erythrocytes.
From our studies, one can speculate on some of the mechanisms involved in the acceptance of rat bone marrow by the irradiated mouse. The two species apparently have marked antigenic similarities, so that there is no "basic" incompatibility. Whatever the mechanism of this "basic" type of incompatibility, it was not abolished (for erythrocytes from several species, at least) by heavy irradiation. This type of incompatibility for foreign erythrocytes does not seem related to humoral substances, at least of a type that are demonstrable by conventional tests for agglutination or lysis.
The type of incompatibility to rat erythrocytes that did develop in normal mice was solely related to humoral antibody production. Reaction of the mouse to the other cell antigens of the donor bone marrow would seem logically to be of this acquired, rather than "basic," incompatibility.
Therefore, during the period of immune unresponsiveness following irradi-ation and marrow treatment of the mouse, it is easy to understand the initial growth and proliferation of the donor rat bone marrow.
A number of studies, however, have shown that recovery of antibody production mechanisms return within 4-6 weeks in the irradiated, marrow-treated mouse." Rejection of the rat hematopoietic tissues does not occur, and Makinodane has postulated that prolonged immune tolerance to the graft occurs. Odell8 has certainly demonstrated some type of tolerance in irradiated rats treated with a separate strain marrow. These animals have been shown to produce erythrocytes of both rat types for prolonged periods of time. However, the antigenic properties of these rat erythrocyte strains are very slight.
Certainly our observations suggest that because of the marked antigenic similarities of the mouse and rat erythrocyte immune tolerance to rat marrow might occur. This would be a more attractive hypothesis, however, if the rat erythrocyte did not also possess good antigenicity in the mouse. The alternative explanation that the prolonged acceptance of rat marrow is related to total replacement of mouse immune tissues by rat donor immune tissues"' remains a possibility. SUMMARY 1. Labeled rat erythrocytes are destroyed in the mouse by production of anti-rat erythrocyte antibodies.
2. In irradiated, nonantibody-producing mice there is no incompatibility of rat erythrocytes, and the labeled cells circulate for prolonged periods.
3. Other rodent erythrocytes are basically incompatible in the mouse and are rapidly destroyed even by the irradiated mouse recipient.
4. The similarity of antigenic structure of rat and mouse erythrocytes is manifested by marked cross-reactivity of antisera produced in the rabbit. However, rat erythrocytes regularly produced an immune response in mice.
5. The implications of these findings in relationship to the acceptance of heterologous bone marrow grafts are discussed.
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